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Executive Summary

House Report 107-350, 19 ()ecember 2001, requested that the Secretary of the Army conduct a

feasibility study and submit 3. report on the expanded role of the US Army Medical Research Institute of

Infectious Diseases (USAM ~IID), US Army Medical Research and Materiel Command, Ft. Detrick,

Maryland.

The conclusion is that USAII!1RIID's mission requirements cannot be met in the present facility. A

modern and larger high-containment laboratory facility or facilities are required. A comparison of two

alternatives demonstrates tllat a replacement facility at Fort Detrick is the most operationally responsive

and economical solution. An adequately sized replacement laboratory is estimated at $1.006 billion

including associated plannillg, design, environmental analysis, support infrastructure, building
construction, transition, out1 itting and commissioning costs. More detailed information is available in

the USAMRIID Master Plan Report. No funding is currently available to satisfy the requirement. The

Army Surgeon General is c Jrrently developing a DO Form 1391, Military Construction Project Data.

This report describes the USAMRIID mission and infrastructure requirements, associated project costs,

and a draft plan for impleml3ntation in a Future Years Defense Program (FYDP). It also articulates the

critical role USAMRIID plays in meeting both traditional and new biological threats to support the

nation's warfighters and thE~ American people. The report further describes USAMRIID's unique

organizational competenciE~s and capabilities and its role in scientific collaboration with other federal

agencies, academia, and irldustry. The report does not describe other potential alternatives to satisfy

the requirement, nor describe acquisition execution methodologies or acquisition program

management.

Because of its military mis~;ion, USAMRIID has distinctive capabilities that meet both the warfighting

and homeland security challenges of the 21st century. USAMRIID is the only Level D Diagnostic

Reference Laboratory in the DoD, one of two in the U.S. (CDC in Atlanta being the other). It has the

only aerosol testing facilities in the U.S. Department of Defense for highly pathogenic agents with the

ability to evaluate animals n research ranging from rodents to nonhuman primates. It also possesses

the largest amount of Biolc'gical Safety Level 3 and 4 animal care facilities in the U.S. capable of

supporting research and testing required for licensure of vaccines and other products that derive from

the response to biologicali)r other disease threats.

The findings are based on a facility master planning study commissioned by the Army Surgeon

General, part of a larger AI'my-wide medical and research infrastructure recapitalization effort, The

study analyzed the present and anticipated USAMRIID mission, documented facilities deficiencies,

consolidated infrastructure and future mission requirements, and developed the requirement for a long-

term, mission-based capitcll improvement program for USAMRIID.
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Overview1

This report responds tC) House Report 107-350, dated 19 December 2001, tasking the

Secretary of the Army to conduct a feasibility study concerning the expanded role of U.S

Army Medical Researc:h Institute of Infectious Diseases (USAMRIID) in light of post 11

September 2001 events and to provide a report that:

Finalizes the e(panded mission of the USAMRIID

Determines thE~ infrastructure requirements of USAMRIID

.

Determines thE! associated costs

.

Describes a funding methodology for implementation in the Future Years

Defense Program (FYDP).

The report findings arl~ based on a US Army Surgeon General sponsored facility master

planning study that aralyzed the present and anticipated USARMIID mission

requirements. documl~nted facilities requirements. and consolidated and developed

operationally-based irlfrastructure planning scenarios.

Prior to defining the sl~ope of facilities infrastructure, USAMRIID's leadership and the

master planning team developed and executed a strategic planning process to define

the critical competencies and capacities USAMRIID must have to be successful over the

next two decades. Ttley developed a set of strategies that will be successful across a

range of plausible futlJres, and developed a shared image (vision) of what USAMRIID

should become. The effort examined external forces that are transforming national

security strategy, ne~' developments in global technological infrastructure, biotechnology

and genomics convergence, and global population growth. The USAMRIID leadership

systematically explorl~d these forces of change and developed a set of strategies to

meet the opportunities and challenges each of these forces imply. This report identifies

the future threats tha1 will have an impact on USAMRIID's mission and the roles that

USAMRIID and other federal agencies are expected to playas part of a federal

consortium in respon.5e to the need for medical research and development and for

consequence manag3ment for the nation. These factors led to defining the future

mission and organization of USAMRIID and the capabilities required to support it. This

in turn led tQ defining the infrastructure required to support USAMRIID's mission and the

estimated cost of im~llementation of the recommended option.
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1_1 A Changing National Security Landscape

The world that the USj~MRIID will operate in over the next two decades will be

significantly different from the world just a few years ago. Global changes in society,

governments, and tecllnology will all have a major influence on the threats that

USAMRIID will face in the future. The convergence of advances in biotechnology and

information technolog~' along with the end of the cold war has paradoxically created a

world that may be mole volatile and dangerous than at any previous period of US

history. As we have ~'itnessed, the shift to a wide and unpredictable range of

asymmetric global thrj~ats has made the US vulnerable to both conventional and non-

conventional threats.

During the course of t1is study, two major terrorist events occurred in the fall of 2001

that had a major impact on the outcome of this plan. The first demonstrated the

potential vulnerability of the USAMRIID facility and the need to significantly increase

physical security. More directly, the anthrax letters incident in October 2001 thrust

USAMRIID directly in10 the center stage as it rallied to support the nation in responding

to the first major bioterrorist event to occur in this country. This event identified new and

expanded roles for U~,AMRIID and also demonstrated vulnerabilities in it capabilities and

capacity. The nationcll concern for bioterrorism also resulted in projections of significant

expansion in other fefjeral agencies, such as the National Institutes of Health (NIH)

which is also initiatin~1 major research programs in medical biological defense. These

events generated a national consensus to develop a coherent national strategy to

include countermeaSIJres to protect the public and the military against biological threats.

This mandate will als:> require the development of a national strategy for biological

defense and coordincltion of efforts with a myriad of federal and state agencies.

academic institutions, and industry. This national strategy is expected to significantly

expand the number cf customers that will require support from USAMRIID.

Required Na1 ional Capabilities for Biological Defense1.2

There are several es ~ential capabilities required to develop effective countermeasures

against biological thr'3at agents, regardless of whether they are for civilian or military

application. First, there must be animal models that simulate human responses in order

to evaluate the efficacy of vaccines and drugs under development. Second, the primary

route of exposure to threat agents is by inhalation. Therefore, it is essential to evaluate

any product being dE!veloped for its ability to protect against an aerosol exposure. Third,

there must be adequate biocontainment laboratory capacity to support the testing and
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evaluation of all the candidate products being developed in animals. Without these

capabilities, it will be irnpossible to conduct the research and development needed to

develop products agai 1st biological threat agents or to quickly evaluate them. At

present, lack of adequate or modern biocontainment laboratory and animal space is the

principal physical bottleneck in the research and development pipeline.

1.3 Interagency Relationships

There are several othE!r federal agencies that are playing a growing major role in

biological defense res 3arch including the Defense Advanced Research Projects Agency

(DARPA), the Departnlent of Energy (DOE), Centers for Disease Control (CDC), and the

National Institute of Allergy and Infectious Diseases (NIAID). NIAID is one of the

organizations that con1prise the National Institutes of Health (NIH). It is the lead federal

agency responsible for conducting research on infectious diseases. In addition to its

intramural research program, NIAID funds a large extramural program through grants to

universities and other medical research institutions. NIAID has only recently established

a program in bioterror;sm research, but it is expected to expand greatly in FYO3 with an

infusion of -$1.7 billiow, with most of the funding to be used for its extramural research

program. Based on its Strategic Plan for Bioterrorism, NIAID's program goals

complement the USAIIv1RIID research program in several critical areas2. For example,

NIAID does not have ~n established biocontainment laboratory infrastructure or a large

cadre of experienced scientific personnel to support their bioterrorism research program.

In addition, they do nc)t currently own an aerosol testing facility to evaluate their products

and would need to contract with USAMRIID or Battelle Memorial Laboratory, the only

other facility with a si~/nificant aerosol testing capability. Based on the information and

products that USAMF:IID has already developed, NIAID will be able to significantly

accelerate accomplisllment of their program objectives. Conversely, USAMRIID would

be able to leverage NIAID's vast resources to accelerate the development of products

already in the DoD pilJeline. There is an opportunity to continue to build on existing

scientific and collabol'ative relationships with NIAID in an effort to leverage the scope of

NIAID's bioterrorism I>rogram with the distinctive capability inherent in the USAMRIID

infrastructure and organization.

1 Proposed Presidents Budget OJ' the United States. Fiscal Year 2003. Office of ManagellEnt & Budget, February 4.2002
2 The Counter-Bioterrorism Re! earch Agenda of the National Institute of Allergy and Infectious Diseases (NIAID) for CDC Category

A Agents. National Institute ofiealth, February 2002
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USAMRIID Mission 2(102 -2015

USAMRIIO's organization brings a set of very distinctive capabilities and a 3D-year

history of research associated with developing medical countermeasures to biological

threats. It is the only [100 research entity that possesses aerosol testing facilities for

highly pathogenic agems available in the United States that can evaluate animals

ranging from rodents tl) nonhuman primates. It has an experienced Aerobiology Team

to study the science 01 infectious aerosols and aerosolized toxins and develop the

technologies required to support testing. USAMRIIO also possesses the largest amount

of BSL-3 and 4 animal care facilities in the U.S. capable of supporting the testing

required for licensure I)f products for biological threat.

USAMRIIO scientists Ilave recently achieved a number of significant accomplishments

and milestones. Two .Jaccine candidates, one for botulinum neurotoxin and the other for

Venezuelan equine erlcephalitis (VEE) virus have recently been transitioned to

advanced developmerrt. Other products nearing transition include a new recombinant

anthrax vaccine, countermeasures for smallpox, and medical diagnostics for infectious

disease and biological threat agents. Currently, there are a variety of vaccines for

biowarfare (BW) agents in development and USAMRIIO has initiated an effort to develop

multiagent vaccine(s) that are analogous to commercial combined vaccines such as

diphtheria, pertussis, i3.nd tetanus (OPT) or measles, mumps, and rubella (MMR). These

initiatives will reduce the requirement for the number of stockpiled vaccines and could

lead to fewer injections for service members, a simpler vaccination schedule, and a

reduced medical logistical burden.

Building on 30 years ()f vigorous, disciplined, and integrated discovery and development

processes, USAMRII[) will continue to develop a range of distinctive products and

applications critical to the nation's battle against bioterrorism and biowarfare. It is

currently recognized ciS the national leader in biodefense research and is staffed by a

knowledge-based wol'kforce of over 650 professional, technical support and

administrative staff. l-he professional staff encompasses a range of scientific disciplines.

USAMRllD's strategic: focus to mitigate both the intensity and range of traditional and

genetically based-en~lineered threats is through a deliberate process of collaboration

with federal and state agencies, industry and renowned academic research institutions.

Current organizationcll efforts are focused on developing team and matrixed units and

are aimed at integration of traditional scientific skills with converging disciplines of

physics, engineering, information technology, and project management as well as

developing the organizational structure that will facilitate adaptation to a dynamic and

rapidly changing envi ronment.
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In the future, USAMRIID will continue to serve as the lead laboratory for DoD's Medical

Biological Defense Re5earch Program (MBDRP). USAMRIID will conduct basic and

applied research to develop vaccines, drugs, and diagnostics required to protect the

warfighter against biolc)gical threats. USAMRIID will also formulate strategies,

information, and procedures required to assist the military medical professional in

protecting the warfight3r. It will serve as the DoD's Level 03 reference laboratory for

definitive diagnostic id'3ntification of biological threat agents and the diseases they

produce, and will serv~! as the confirmatory "gold standard" diagnostic reference

laboratory. USAMRII[I is the DoD's only laboratory for the study of highly hazardous

viruses requiring Biolo~ical Safety Level 4 (BSL-4) containment4. It will support the

DoD's Medical Infectious Disease Research Program (MIDRP) in the study of these

viruses that are of mili1ary relevance and will be the U.S. government's lead laboratory

for the definitive testin!~ and evaluation of candidate medical biodefense products for

their efficacy in animals.

There are two fundaml~ntal differences in the USAMRIID of recent past and the

USAMRIID of the future that drive the need for reexamination of the mission and

facilities. One is of intl~nsity of research across traditional threat agents as a

consequence of the recent use of a biologic agent by a terrorist. The other is a focus

toward the developme1t of counter measures against genetically engineered threats,

looming anytime betwl~en today and the next five years.

1.4 Facilities Infrastructure

USAMRIID is currentl} housed in nine buildings; four are research or laboratory facilities

that provide just over ~156,000 gross square feet. One of the two major laboratory

facilities is old enough to be designated a National Historic Landmark. The current

facility was designed ill the late 1950's and built in the early 1960's to accommodate 325

staff. USAMRIID CUrrE!ntly has a staff of over 650 personnel.

Based on the results cf the strategic and facilities infrastructure analysis, USAMRIID has

identified a number of critical capabilities that will be required to support its mission.

These include an inCrEtased bioinformatics capability, improved and expanded

aerobiology facilities, cidequately sized animal testing and evaluation facilities, dedicated

facilities for Level D cctnfirmatory diagnostics, a small pilot-scale fermentation suite,

3 uvel D laboratory designation IS the highest level of confirmatory biological diagnostic capability that possesses the expertise to

definitively diagnose an unknowr agent.
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surge capacity to respc)nd in support of consequence management incidents, and

adaptive and modular laboratory facilities at all bio containment levels.

The demand for animals as research models, both rodents and nonhuman primates, has

also grown significantl'l. Rodent populations used in research have grown by 35%

between 1998 and 20(10. In 2000, there was a demand for approximately 600

nonhuman primates. IJSRAMRIID only has capacity for 350 at anyone time. The

demand for aerosol te:;ting has almost doubled from approximately 5000 exposures in

the year 2000 to an estimated 8800 exposures for 2002.

There are two scenari()s evaluated in master plan study, one is an Addition + Alteration

to the existing USAMF:IID and the other is a Replacement. These two scenarios meet

both existing and projEicted mission needs of USAMRIID. Under either scenario,

USAMRIID needs a facility that is appropriately sized for the larger scope of efforts to

develop medical prodllcts for eventual licensure. It will execute collaborative, parallel

research with a consic erably increased staff, more and more modern laboratory space

(particularly high contclinment space), and more resources. The Replacement scenario

vastly simplifies the irr pacts on current and future operations, is less costly, and can be

acquired and commis~;ioned in less than half the time.

Associated Cc>sts & FYDP Scenario1.5

In order to respond to the need for additional and modern laboratory space, increased

security, modern and I;apable animal care needs, and projected consequence

management diagnos':ic capability, the proposed facilities more than triple the current

size of USAMRIID froln approximately 325,000 square feet to an estimated 1,150,200

total square feet. Corstruction of replacement laboratory, infrastructure, support, and

animal care facilities i~) estimated to be $826 million with additional supporting costs

estimated at $180 million. Table 1 depicts one scenario for FYPD implementation. It

does not imply choice of an acquisition or project execution strategy. No funds currently

exist in the DoD FYDF> or paM for a new, renovated or expanded USAMRIID.

~- -~ --

4 Biological Safety Level 4 (BSL-4) is the highest level of biological contairurent. F\D1her explanation can be found in Section 2.2 of

this report.
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Table 1. Future Years Defense Program implementation schedule. All Figures in $000.

Conclusion1.6

The Army Surgeon General and USAMRIID have laid the foundation for identifying the

requirement for a state-of-the-art, flexible laboratory facility to replace the existing and

failing antiquated 30 YE~ar-old structure. If funded, design can commence during latter

part FY 2002 and be c)mpleted by December 2003. Construction could commence in

FY 2004. Under this scenario, USAMRIID and its consortium partners could move into

the new laboratory in ~Jovember 2007. In order to accelerate acquisition of the new

USAMRIID, it is recommended that an acquisition program office be established that will

manage the project and be mandated to employ government and commercial best

practices during acqui~;ition.

It is within a very com~,lex and uncertain environment that USAMRIID will operate during

the early part of the 21st century. USAMRIID will operate under a new set of

assumptions about biclogical threats for the nation and its warfighters. To be

successful, its leaders must have the courage to face the future uncertainty realistically

and develop the organizational and physical infrastructure to the meet today's and

tomorrow's challenges.

1 7 Navigating thE~ Report

The remainder of the report builds on the Overview discussion. Section 2 describes a

very dynamic national security landscape and the external challenges and complexities

facing USAMRIID ovel' the next two decades. It further describes critical national

biological defense capabilities, existing and proposed relationships between USAMRIID

and other federal agerlcies, and a discussion concerning future USAMRIID customers.

Section 3 describes U3AMRIID's current and future mission as well as a discussion on

current organizational trends to include animal capacity, aerosol testing, and personnel
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trending data. Sectiorl 4 describes the facility infrastructure requirements and provides a

discussion on the opeiational and infrastructure alternatives considered by the master

planning team. Sectic n 5 lays out the projected costs of design, outfitting, construction,

and supporting infrastl'ucture for a new USAMRIID. Section 6 describes the proposed

costs by fiscal year by category of funds. At section 7 is a conclusion section followed

by Appendix A, Frequ~~ntly Asked Questions and Appendix B, Glossary.

2 Adapting to it Changing National Security Landscape

The world that USAMRIID will operate in 2015 will be significantly different from the

world we know today. Global changes in society, governments, and technology will

have a major influence on threats that USAMRIID will face in the future. The recent

anthrax bioterrorist attack and subsequent consequence management in October 2001

generated national cc'nsensus to develop countermeasures to protect the public and the

military against biolo~ ical threats. This will drive the development of a national strategy

for biological defense and coordination of efforts with other federal agencies as well as

expand the number of customers that USAMRIID will support in the future.

Global Trend~;2.1

There are a number of forces that are influencing the future of our national strategy

including societal chal)ges, technology convergence, and changes to our national

security. Each influences the current and future mission of USAMRIID.

Society and Demographic Changes2.1.1

By 2015, over half thE! world's population will be living in megacities, those cities greater

than 10 million peopIE~5. Between 25 to 50% of urban inhabitants in developing

countries will live in poverty with potential for tremendous instability, terrorism, and

public-health issues. There are also implications for where conflict will occur, the

potential for new infel~tious diseases to emerge, and for bioterrorism and offensive

biological warfare to increase. Advancements in information technology are allowing

the global communit~ to share information and work cooperatively. USAMRIID is

currently engaged in active collaboration with several allied nations on biological

defense research. 1 his trend will increase as governments try to leverage each other's

R&D programs.

5 Global Trends 2015: National Jntelligence CollllCil, December 2000.
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2.1.2 Biotechnolo~IY

It is anticipated that there will be major advancements in biotechnology as the various

disciplines of biology, physics, and genomics continue to merge with information

technologies. Pharmclcogenomics will allow for the development of customized and

personalized medicinE~ based on genetic profile of individuals. This merger of

disciplines will provide new tools and new strategies for developing countermeasures

for biological threat a~lents. It is also anticipated to increase costs and the need for

specialized equipment and facilities to conduct research on a range of biological agents

2.1.3 Pharmaceuti callndustry

The average cost of developing a new drug is $500 million and takes 10-15 years.

Only one out of 10 potential new drugs in transition from Discovery Research to Phase I

clinical safety trials ullimately achieve FDA licensure6. R&D costs are 15%-20% of all

pharmaceutical sales, The pharmaceutical industry faces some very significant

challenges, such as harnessing biotechnology, controlling R&D costs, streamlining the

development cycle, sllortening the FDA approval process and enduring in the potential

implications of custonlized medicines that may undermine the capabilities of producing

"blockbuster" drugs. As a consequence, there is the potential for greater interest from

the industry to assist :he government in developing vaccines, drugs, and diagnostics for

biological threats. SLch industry support will be critical for transitioning candidate

products developed at biodefense research institutions, such as USAMRIID, into

licensed products.

2.1.4 The Threat

Revelations about thE~ scale of the former Soviet offensive biowarfare program during

the past decade sug~lested that the Soviets program was designed to be effective if

used against large pclpulation centers. Although the Soviet and US programs were

dismantled, smaller rl)gue nations, such as Iraq, view the development of biological

weapons as a cheap way of acquiring weapons of mass destruction and geopolitical

power. Although mal1Y countries have the ability to produce large quantities of these

biological agents, the ir use as weapons of mass destruction require the development of

sophisticated delive~' systems, such as ICBMs, that are not easily duplicated by smaller

nations and terrorist I~roups. Although the likelihood is low that such weapons of mass

destruction will ever I)e used, the number of resulting casualties could be potentially

enormous. More prcbable is the use of biological weapons by terrorist groups to

achieve political goals. Groups such as Aum Shinrikio and Osama Bin Laden's al

6 Why Prescription Drugs Cost ;0 Much, The Pharmaceutical Research and Manufacturers of ~rica (PhRMA), June 2000.
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Qaeda network have 3.lready attempted to develop biological weapons. These threat

agents are easily obtclined from nature or other sources and can be grown. In addition,

the recent anthrax letlers incident demonstrated how easy it is to cause fear and

disruption of our sociE~ty, which will encourage even more groups to use bioterrorism as

a means to achieve political objectives.

To date, the primary focus of USAMRIID has been on developing countermeasures for

the classical biologiccll threat agents used in warfare such as anthrax and smallpox.

However, there is evi,jence to suggest that future threats could be based on genetically

modified organisms. For example, the former Soviet program developed genetically

modified versions of the classical threat agents that were resistant to multiple antibiotics

or that expressed bioregulator molecules capable of disrupting the regulatory systems

of the body. Advancements in biotechnology allow almost anyone with the proper

knowledge, reagents, and equipment to genetically modify microorganisms to possess

new traits that potent ally could be more lethal or that circumvent our ability to protect

against a known threat agent. These risks will pose new challenges for developing

defensive countermeasures to protect the nation and its warfighters against these

threats.

2.2 Levels of Biol:ontainment

Given the implication~; of acquiring a new facility to support the USAMRIID mission, it is

important to understa ld the characteristics of various levels of biocontainment and their

implications on scope and eventual cost. What follows is a short discussion on

biocontainment. Biol()gicallaboratories are categorized into four levels:

.

Biosafety Le,'eI1 (BSL-1) is suitable for work involving well-characterized

agents not kru)wn to consistently cause disease in healthy adult humans, and of

minimal potential hazard to laboratory personnel and the environment. The

laboratory is rot necessarily separated from the general traffic patterns in the

building. Work. is generally conducted on open bench tops using standard

microbiologiccll practices. Special containment equipment or special facility

design is neittler required nor generally used. Laboratory personnel have

specific trainirlg in the procedures conducted in the laboratory and are

supervised b~ a scientist with general training in microbiology or a related

science.

Biosafety Lel/el 2 (BSL-2) is similar to Biosafety Level 1 and is suitable for work

involving agems of moderate potential hazard to personnel and the environment.

.
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It differs from E;SL-1 in that (1) laboratory personnel have specific training in

handling pathogenic agents and are directed by competent scientists; (2) access

to the laboratolY is limited when work is being conducted; (3) extreme

precautions arE~ taken with contaminated sharp items; and (4) certain procedures

in which infectbus aerosols or splashes may be created are conducted in

biological safety cabinets or other physical containment equipment.

Biosafety Levl~13 (BSL-3) is applicable to clinical, diagnostic, teaching,

research, or pr)duction facilities in which work is done with indigenous or exotic

agents which may cause serious or potentially lethal disease as a result of

exposure via ir,halation. Laboratory personnel have specific training in handling

pathogenic anc\ potentially lethal agents, and are supervised by competent

scientists who 3.re experienced in working with these agents. In a BSL-3

environment, all procedures involving the manipulation of infectious materials are

conducted with in biological safety cabinets or other physical containment

devices, or by personnel wearing appropriate personal protective clothing and

equipment. Thl~ laboratory also has very specialized engineering and design

features.

.

Biosafety.Lev~14 (BSL-4) is required for work with dangerous and exotic agents

that pose a high individual risk of aerosol-transmitted laboratory infections and

life-threatening disease. Agents with a close or identical antigenic relationship to

Biosafety Level 4 agents are handled at this level until sufficient data are

obtained either to confirm continued work at this level, or to work with the agents

at a lower BSL level. The laboratory staff has specific and thorough training in

handling extrernely hazardous infectious agents and understands the primary

and secondary containment functions of standard and special practices, the

containment e<1uipment, and the laboratory design characteristics. The staff is

supervised by :ompetent scientists who are trained and experienced in working

with these age1ts. The laboratory director strictly controls access to the

laboratory. Th3 facility is either in a separate building or in a controlled area

within a building, which is completely isolated from all other areas of the building.

A specific facility operations manual is also prepared or adopted. Within work

areas of the fa,:ility, all activities are confined to Class III biological safety

cabinets, or CI3.ss II biological safety cabinets used with one-piece positive

pressure pers(lnnel suits ventilated by a life support system? The Biosafety

7 The biological srlety cabinet (I,SC) is the principal device used to provide contain~nt of infectious splashes or aerosols generated
by many microbiological procedlxes. There are three types of biological safety cabinets (Class I, II,III) used in microbiological
laboratories, open-fronted Class I and Class II biological safety cabinets are primary barriers, and gas-tight Class III biological safety
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Level 4 laboratory has special ~ngineering and design features to prevent

microorganisms from being dis~eminated into the environment.

Containment is the crilical issue associated with research involving biological agents.

Until the time that a sample is categorized it must be handled as the highest level of

potential threat -highl~, infectious and lethal. Due to the hazardous nature of the agents

handled in laboratorie~; with designations higher than BSL-2, it is not unusual for there to

be community concerrls about the presence of such laboratories. There are several

examples of BSL-4 lat)oratories being t1:onstructed, but never opened or operated at the

BSL-4 level due to cornmunity, enVironrental, management, sustainment and

operational concerns. ';~c;;rZ~

Biodefense N~ltional Strategy -The Military & Civilian Interface2.3

The traditional corner~,tone of military medical doctrine has been to conserve fighting

strength of the warfighter. Consistent with that doctrine, the emphasis of the DoD

Medical Biological Defense Research Program (MBDRP) has been to develop

prophylactic countermeasures, such as vaccines, against the classical biological threats,

Figure 1. Rela:ionship of varying lbiOmedical research components across
DoD and civilia n sectors

cabinets provides the highest atta inable level of protection to personnel and the environ~nt. Extracted from the CDC I NIH
Biosafety in the Microbiological and Bio~dical Laboratclries, 3rd Edition, March 1993.
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since vaccines afford tletter protection and require less supportive care than

therapeutics given after exposure. This approach results in soldiers, sailors, airmen and

marines that are healt,y and able to fight in an uninterrupted manner. To be effective,

these vaccines would Ilave to be given to the warfighter prior to deployment to the

theater of war. Such a strategy is possible if the size of the population is sufficiently

small and well controll~~d with regard to age and health status, and compliance can be

made mandatory. Ho~'ever, for most agents, this approach will not likely be used for

protecting the entire ci'/ilian population since the cost would be prohibitive. There would

also be significant per~;onalliberty and legal impediments to achieving compliance with a

mandatory vaccination program. It is more likely that post-exposure treatment will be the

preferred method of pr:>tecting the public. Figures 1 and 2 graphically describe these

differences.

To protect both civilian and military populations against genetically engineered threats

that may be encountered in the future, emphasis will have to be placed on developing

novel, broad-spectrum therapies. This strategy is key since development of specific

countermeasures against each threat is and will continue to be a great scientific and

medical challenge. De.fense against these threats will depend on the use of

bioinformatics to scan genomic and proteomic databases to identify common motifs that

are shared by the threiu organisms and then rationally design therapeutic

countermeasures that disrupt them while not affecting the host. This will be a major

challenge and can onl~, be solved by research and use of the latest tools of

biotechnology.

Required Nati~)nal Capabilities for Biological Defense2.4

There are several essE!ntial capabilities required in order to develop effective

countermeasures against biological threat agents, regardless of whether they are for

civilian or military application.

First, it is importan": to have animal models that duplicate, as closely as possible, the

human disease. r\llost of these biological agents do not normally infect man and

cannot be effective1y or scientifically studied or controlled. Without these models, it

would be impossible to evaluate the efficacy of vaccines and drugs under

development.

Second, the prima y route of exposure to these threat agents is by inhalation. It is

essential to evaluate any product being developed for its ability to protect against an

aerosol exposure.
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Third, there must tIe adequate biocontainment laboratory capacity to support the

testing and evaluation of all the candidate products being developed in animals.

.

Without these capabilities, it will be impossible to conduct the R&D required to develop

products against thesE! biological threat agents and to evaluate them quickly. At present,

biocontainment laboratory space is the principal bottleneck in the basic and advanced

R&D pipeline in both tile 000 and at the National level.

Other Federal Agencies: Roles and Capabilities

There are several other federal agencies that are assuming a new or larger role in

biological defense res'~arch. A key point to consider is that only COC has any

appreciable amount 01 biocontainment laboratory infrastructure that is essential for

accomplishing basic and advanced R&O required to protect both civilian and military

populations.

Defense Advanced Projects Agency (DARPA)

DARPA, an agency of the Department of Defense (DoD), funds two programs that are

focused on supporting research on biological threat agents. This work is accomplished

extramurally through grants and contracts to universities and other institutions. DARPA

research that shows promise is transitioned to the core Medical Biological Defense

Research Program (MBDRP) for further testing and evaluation by USAMRIID. DARPA

has funded the constrlJction of a BSL-3 small animal testing facility at the University of

New Mexico to support evaluation of its concepts. The University of New Mexico does

not have a BSL-4 facility.

Department 1)1 Energy (DOE)

The DOE, through its I:::hemical and Biological Nonproliferation Program (CBNP),

conducts research on biological threat agents. Due to its strengths in computer

modeling and simulation of nuclear weapons, the focus of the CBNP has been on

modeling how the release of a biological agent would disseminate through a city,

building, or subway, and how to harden such facilities against a biological attack. In

addition, the CBNP stlJdies the genomic of microbial pathogens in order to develop

microbial signatures ttlat could be used to detect them in the event of a release. The

CBNP does not work <Iirectly on developing medical countermeasures and currently only

possesses a small BSL-3 biocontainment laboratory. It has no BSL4 facility.
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2.5.3 Centers for [Iisease Control (CDC)

The CDC is the federal agency primarily responsible for protecting the public health. It is

the lead agency for formulating plans and responding to a domestic bioterrorism event.

The CDC is designate,j a Level D laboratory (highest) in the Bioterrorism Preparedness

and Response Network. It is the only laboratory, other than USAMRIID, that has the

biocontainment laboratories and expertise to definitively diagnose an unknown agent.

The CDC's strengths clre in the epidemiology, diagnosis, and response to a disease

outbreak. The CDC works in close collaboration with USAMRIID to develop diagnostic

systems that can dete~~t biological threat agents. It also has responsibility for

establishing pre-positic)ned stockpiles of drugs and vaccines to protect the public in the

event of a bioterrorism incident. Although the CDC conducts some basic research on

biological threat agent:~, it is not CDC's primary mission. The CDC is currently expanding

its BSL3 and 4 biocontainment laboratories at its campus in Atlanta. This will bring the

CDC to 13,800 NSF 01 BSL 3 and 13,800 NSF of BSL 4 laboratory space. These

laboratories will be USE!d primarily to develop diagnostic assays and to handle, identify,

and characterize unkn:)wn disease-causing agents. The CDC is currently the only other

federal agency that has any significant biocontainment laboratory infrastructure.

2.5.4 National Institute of Allergy and Infectious Diseases (NIAID)

NIAIO is one of the or~lanizations that comprise the National Institutes of Health (NIH)

and is the lead federal agency responsible for conducting research on infectious

diseases. In addition 10 its intramural research program, NIAIO funds large extramural

programs through grants to universities and other medical research institutions. Based

on its Strategic Plan for Bioterrorism, NIAIO's program goals compliment the USAMRIIO

research program. Allhough the scale of NIAIO's intra and extramural programs will be

very large compared tC) the USAMRIIO mission, there are critical areas where

USAMRIIO complements NIAIO. A proposed collaborative par1nership, showing the

relative strengths of each organization and their potential roles, is depicted in Figure 3.

NtAID currently only has a modest amount BSL-3 laboratory space. However, it intends

to expand this capacit( by:

1. Expanding its 13SL-3 laboratory on the NtH Campus in Bethesda, MD

2. Building a BSL-4Iab in Hamilton, MT

3. Building a BSL-4 patient isolation unit at Fort Detrick, and

4. Building ten re~ional BSL-3 containment laboratories to support its extramural

program.
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These ten regional centers will reduce some of the demand for BSL-3 biocontainment

laboratory space, espl~cially for university researchers. However, these facilities are not

Figure 3. Proposed USAMRIID/NIAID Biological Defense Partnership

currently anticipated tJ be able to conduct the pivotal aerosol challenge studies using

large groups of animals required to support advanced development and FDA licensure.

The Deputy Assistant to the Secretary of Defense (DASD) for Chemical and Biological

Defense (CBD) has encouraged USAMRIID to coordinate its research program with

NIAID and collaborate to the fullest extent possible. A stronger and well-coordinated

relationship between JSAMRIID and NIAID can leverage each organization's respective

strengths and would rnutually benefit both programs. In addition, coordination of the two

programs would minirnize duplication of effort, resources, offer the opportunity to share

support and animal fccilities, and ensure that solutions needed to protect both the

civilian population arnj the warfighter against biological threat agents are developed as

efficiently as possible.

Anticipated llSAMRllD Customers2.6

Based on the'trends IJSAMRIID has observed during the past several years, some key

assumptions were mcide in defining the future role of USAMRIID and its customers.
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These assumptions ale critical in defining the mission of USAMRIID for the future and

ensuring that there is i3.dequate infrastructure to support projected needs.

2.6.1 DaD

The primary assumptit)n is that USAMRIID will continue to serve as the lead laboratory

for the DoD's Medical Biological Defense Research Program (MBDRP) and will continue

to focus on conductin~1 R&D to support the warfighter's unique needs, with research

primarily focused on developing vaccines and diagnostics. USAMRIID will continue to

support the DoD's need for definitive identification of unknown biological agents by

serving as the DoD's l.evel D reference laboratory and will continue to conduct research

of highly hazardous vil'uses requiring BSL-4 containment as part of the DoD's Medical

Infectious Disease Re:;earch Program (MIDRP).

2.6.2 NIAID

The primary emphasis of the NIAID bioterrorism research program will be on basic

research on threat agE!nts and development of therapies to protect the public. NIAID

does stipulate the devl~lopment of new vaccines in its strategic plan. It is anticipated that

USAMRIID will playa key role in the NIAID program. They will use USAMRIID's

facilities, capabilities, and expertise to test and evaluate candidate products being

developed through their program.

2.6.3 United State~; Department of Agriculture (USDA)

Medical research that impacts all populations will continue to grow as more information

is found and shared in the emerging study of agriculture related threats. The outbreak of

Foot and Mouth Disea~e in England demonstrated the economic impact associated with

animal diseases. A va riety of other diseases with potentially devastating agricultural

economic losses are being considered form the perspective of bioterrorism. Some of

these agents also affel~t humans. In the past few years USAMRIID has assisted in

research associated with mosquito-borne disease, such as the outbreak of West Nile

virus in the human anti bird population of the Northeastern United States. Such

diseases constitute anDther biological threat to the interest of the nation. It is anticipated

that the USDA, as well as state agricultural agencies. will turn to USAMRIID for

assistance in the identification and study of such diseases especially by aerosol

dissemination.

2.6.4 Others

Many other interested groups have approached USAMRIID for access to its

biocontainment laboralories. These customers range from other government agencies

(FDA, DARPA, FBI, SE~cret Service, Capitol Police, and DOE), to universities and
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biotechnology compar ies. During the past several years there has been an increased

demand for USAMRII[) to conduct aerosol studies in animals in support of the candidate

products produced by these groups. USAMRIID currently has more demand than it can

accommodate. The gt~neral increase in funding for bioterrorism research is expected to

increase demand evert further, thereby exacerbating the bottleneck in getting candidate

products evaluated. L SAMRIID has also been requested occasionally to assist foreign

governments in identif ving outbreaks of unknown diseases.

USAMRIID's t~urrent & Future Mission (2002 -2015)3

USAMRIID is expectelj to undergo a major evolution during the next decade. This

evolution will affect the entire organization and will include its mission, research goals,

required personnel, organizational structure, and infrastructure needs. Some of the

infrastructure required to support USAMRIID's mission in 2015 is already known, since

these deficiencies already exist today. Other requirements are based on a range of

plausible future scenarios.

Current Missil)n3.1

The current mission slatement of USAMRIID is as follows:

Conduct resea rch that leads to medical countermeasures
including vaCCInes, therapies, diagnostics, and information to
protect U.S. m;litarypersonnel against biological threat agents

USAMRllO's primarily mission is to support the warfighter's requirements for medical

biological defense. It IS a "tech-base" organization, where vaccines, diagnostics, and

therapeutics are disccvered, refined, and taken through various stages of testing in

animals before hand-()ff to an advanced developer for production and testing in humans.

USAMRIIO does not ~Iossess the manufacturing facilities and expertise required to

produce pharmaceutic:al products. It is dependent on other entities to carry its candidate

products through advclnced development.

On-Going Work3.2

Consistent with this rrission, USAMRIID has been working on a number of products over

the past several year~,. Two vaccine candidates, one for botulinum neurotoxin and the

other for Venezuelan equine encephalitis (VEE) virus have recently been transitioned to

advanced development. Other products nearing transition include a new recombinant

anthrax vacci-ne; courltermeasures for smallpox; and medical diagnostics for infectious

disease and biologica I threat agents. There are several other products for protection
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against biological threats in the USAMRIID discovery pipeline that appear promising and

that should be ready for transition to advanced development with the next several years.

Currently, the Department of Defense has identified a need for over a dozen vaccines

against biowarfare (BY/) agents. Many of these are in various stages of development.

USAMRIID has also in1iated an effort to develop multiagent vaccine(s) that are

analogous to commercial combined vaccines such as diphtheria, pertussis, and tetanus

(OPT) or measles, murnps, and rubella (MMR). This effort would reduce the

requirement for the nulnber of stockpiled vaccines and could lead to fewer injections for

service members, a simpler vaccination schedule, and a reduced medical logistical

burden.

In addition to vaccines and therapeutics, the institute develops diagnostic assays for

biological threat agent~i and infectious diseases. The ability to diagnose infection

immediately after exposure is critical to determining appropriate treatments and may be

important in establishirlg proof of biological weapons use. Over 50 assays have been

developed and optimized to date for 26 different biological threats that may confront our

warfighters. Information gained through USAMRIID's response to bioterrorism is

transferred to an emerl~ing 000 laboratory response network. Techniques and methods

compatible with the CDC National Laboratory Response Network have been shared with

over 33 military laboralories through videotapes and CD-ROM disks. These activities

contribute directly to all improved response and readiness to biological threats at Army

and 000 medical centt~rs.

3.3 Future Missiol'

The future mission of lJSAMRllD has been defined based on consideration of future

threats and the roles or other federal agencies in supporting work on medical biological

defense. The key elenlent that differentiates USAMRIID from any other federal

laboratory is its focus (In providing biological defense products to our nation's

warfighters. However, national requirements are expected to drive the need for a federal

consortium to address this problem. The unique capabilities required to develop

solutions for the warfighter will have direct applicability for support of the public as well.

Thus, USAMRIID is expected to playa critical role in the future as a member of this

consortium in developing products and strategies required to protect the public.

USAMRIID will serve as the lead laboratory for DoD's Medical Biological Defense

Research Program (MBDRP). USAMRIID will conduct basic and applied

research to de\'elop vaccines, drugs, and diagnostics required to protect the
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warfighter agaillst biological threats in the field" USAMRIID will also formulate

strategies, infol"mation, and procedures required to assist military medical

professional in protecting the warfighter.

USAMRIID will serve as the DoD's Level D reference laboratory for definitive

"gold standard' diagnostic identification of biological threat agents and the

diseases they I>roduce. In addition, USAMRIID will serve as the confirmatory

diagnostic labc ratory for the National Capitol Area (NCA).

USAMRIID will serve as the DoD's only laboratory for the study of highly

hazardous viruses requiring BSL-4 containment. It will support the DoD's

Medicallnfecti,)us Disease Research Program (MIDRP) in the study of these

viruses that ar~~ of military relevance.

USAMRIID will serve as the U.S. government's lead laboratory for the definitive

testing and e,'aluation of candidate medical biodefense products for their

efficacy in animals.

3.4 Current Orgal1izational and Mission Trends

3.4.1 Animal Usa~le

USAMRIID has one of the finest animal research programs in the 000. It is held in high

regard by the Association for the Assessment and Accreditation of Laboratory Animal

Care (AAALAC). Witll several thousand animals across a range of species, the program

provides significant bl3nefit to test and evaluation of medical products for protection of

the warfighter, as wel as the civilian and potentially domestic animal populations. Figure

4 depicts the trend in rodent testing at USAMRIID. In general, the demand for animal

testing has continued to increase over time. Figure 5 depicts the census of nonhuman

primates at USAMRII) during the past several years. Demand significantly increased in

FYOO and continues tDday at extremely high levels. The current facility, however, does

not have sufficient capacity to house more than -350 primates at any given time. This

has placed a major c()nstraint on the usage of primates. Additionally, rooms used for

housing primates car not be used for maintaining other larger animal species, like

rabbits. This has plal~ed constraints on the number of rabbit studies that can be

performed concurren:ly. Funds totaling approximately $600,000 will be spent in FY 02 to

house animals at dis1ant facilities, requiring higher per diem charges and increased

logistics, transportatic)n and security than would be required if the population was

housed at USAMRIID.
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3.4.2 Aerosol Testing

Figure 6 depicts the trf~nd in aerosol testing of animals at USAMRIID. As the graph

indicates, the demand for aerosol testing has exponentially increased over the past

several years. CurrerI! FYO2 numbers suggest that this trend will continue for the

foreseeable future.

AEROSOL SERVICE CENTER
WORKLOAD TREND

Figure 6. Aerosol Workload Trends

3.4.3 Facility Rep~ir and Maintenance Costs

Figure 7 depicts repair and maintenance costs that have continued to escalate

exponentially as a furlction of the total institute budget. This is due to the age of the

primary biocontainmE,nt facilities. Building 1425 exceeds 30 years and mechanical,

electrical, and HV AC systems are failing. The other facility, building 1412, is 45 years

old and presents eve, greater challenges to maintain. The fluctuations shown in the

graph can be attributl~d to years where there were major cost equipment failures, such

as chillers used for air conditioning, that were replaced. This trend is alarming, since the

total institute budget ,as not increased significantly since FY1995. If this trend

continues, there is great risk that a significant portion of USAMRIID's budget will be

dedicated to repair alld maintenance of the facility in order to keep it operational. This

would have an adverse effect on the ability of the core research program to accomplish

its goal.

-
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Personnel

The current facility infr;3structure was originally designed to house -325 staff. Over the

past decades, there hclS been significant growth in the DoD's Medical Biological Defense

Research Program (MI3DRP), particularly since the Gulf War in 1989. This has resulted

in a concomitant growth in the number of personnel required to conduct research and to

support increased demand for testing. Figure 8 depicts the trend in personnel growth

over the past six years depicting the current staff of -650 personnel.

Distinctive C3pabilities

USAMRIID currently pc)ssesses several unique capabilities that support its efforts in

biological defense resE~arch. These capabilities include:

The greatest amount of containment laboratory space in the United States

(currently).

0 6,700 nGt square feet of BSL4 space (the highest level of containment)

0 40,500 net square feet of BSL3 space

0 200,00C net square feet of BSL2 space

.

The only high containment facilities designed for clinical studies of BSL-3 level

materials and for the treatment of human subjects accidentally exposed to virulent

organisms.
BSL2 ar1d BSL3 Clinical Diagnostic Facility and Ward (16 beds)

BSL4 Patient Isolation Facility (only other such facility is in Novosibirsk,

Russia)

The only Aeromedical Isolation Team (A IT) that can transport patients safely back to

USAMRIID for care and treatment

.

The only Level D Diagnostic Reference Laboratory in the DoD and one of two in the

entire U.S. (CDC b 3ing the other)

The only DoD aerosol testing facilities for highly pathogenic agents that can evaluate

animals ranging frc m rodents to nonhuman primates.

.

Unique Aerobiolog~, Team to study the science of infectious aerosols and to develop

the technology reqlJired to support testing.
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The only BSL3 level medical entomology suite in the U.S. capable of performing

vector competencJ' studies with a wide variety of viral pathogens.

Capability to perfo"m cGLP (Current Good Laboratory Practices) studies under

containment conditions.

Board-Certified Veterinary Pathologists and facilities for conducting autopsies under

biocontainment

Lab Animal Veterirlarians experienced in the care and handling of infected animals

(rodents, lagomor~,hs, non-human primates)

.

The largest amourt of BSL-3 and 4 animal holding facilities in the U.S. capable of

supporting the testing required for licensure of products for biological threat.

Extensive collection of strains, hybridomas, genes, and other reagents

Related infrastructlJre (waste management, safety, security, etc.) required to support

the laboratory.

3.5 Future Requirl~ments

Future requirements are a function of lessons learned over the past decade as well as

fundamental changes 3S a consequence of the anthrax letters incident, advanced

development challengl~s as well as capacity challenges associated with aerosol testing

and animal facilities, a 1d new organizational capabilities.

3.5.1 Past Outbre:~ks

Based on past events, there have been several lessons learned and capabilities

required that must be (;onsidered when determining USAMRIID's infrastructure

requirements. In general, whenever there has been a biological incident, USAMRIID

has been called upon 10 assist. For example, in past outbreaks, USAMRIID has sent

teams out to the field tJ collect samples and bring them back to the laboratory to identify

unknown agents. The West Nile virus outbreak in New York City in 1998 is a more

recent example of whe n USAMRIID has been called upon to assist and to identify the

unknown agents. In 1 !~89, nonhuman primates located at a private animal holding

facility in Reston, VA began to die suddenly. USAMRIID scientists were called upon to

identify the cause of death of these animals. It was determined that these monkeys

were infected with Ebola virus. USAMRIID scientists, working in close collaboration with
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the COC, were called Jpon to eradicate the outbreak in the primate facility and to

decontaminate the building to ensure that the virus did not spread to the local

population. These effl)rts required a field-deployable team of experts to collect samples,

identify the unknown agent rapidly, and then assist in eradicating the infection and

decontaminating the building. USAMRIIO must have the dedicated infrastructure

required to support thE~se field-deployable teams and to transport and hold patients that

may be infected with an unknown agent.

3.5.2 Anthrax Lettl!rs Incident

On October 15, 2001, an employee in Senator Thomas A Daschle's office opened a

letter that contained pc)wdered anthrax. Within hours the FBI delivered the letter and its

remaining contents to USAMRIID, which analyzed the material and determined it to be a

surprisingly virulent strain of anthrax. In the months that followed, USAMRIID became

the focal point for testing these samples. Prior to October 2001, USAMRIID was

normally handling aboLJt ten samples a month, sent by the FBI or Secret Service. This

was accomplished witt, a staff of six in the Special Pathogens Sample Test Laboratory.

By the end of October the staff grew to 82 personnel, drawn from other elements of the

USAMRIID staff and from other military medical units. Working 24 hours a day with

three shifts, USAMRIII) was able by the end of October to process 100 samples a shift.

In November 2001, another letter to Senator Patrick Leahy was discovered and

immediately delivered to USAMRIID for testing and evaluation. By April 2002, the lab

processed nearly 25,000 samples and performed more than 200,000 specialized tests to

determine the content of the samples. This effort placed an enormous load on

USAMRIID and requirl~d it to reallocate space and personnel in part because it did not

have the proper infras':ructure required to support the effort. This event emphasized the

need for USAMRIID tc have a dedicated diagnostic laboratory infrastructure of sufficient

capacity to support an event of this magnitude in the future.

3.5.3 Animal Capacity Challenges

It has become clear that there are insufficient commercial biocontainment facilities

available to support the aerosol challenge studies in animals required by the Advanced

Developer to support I=DA licensure of their products. Therefore, USAMRIID will need to

have a sufficient numtler of adequately sized animal rooms and staff to support the

Advanced Developer'~; needs, regardless of whether it is a government or commercial

entity. This capability will be essential for providing the pivotal data required to support

licensure, since the F[)A will require extensive animal testing to prove the efficacy of a

product in the absencl~ of human clinical testing.
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3.5.4 New Critical Capabilities

Based on a series of strategic planning exercises held during the past 12 months,

USAMRIID has identified several capabilities that will be required to support its mission

in over the next two decades. These include the following:

Greater emphasis on the development of broad-spectrum therapeutics for genetically
modified organisms

Possibility that futllre vaccines and therapies will have to be custom-tailored for each
individual

A strong bioinformatics capability

Improved and exp,3.nded aerobiology facilities

Dedicated animal ':esting and evaluation facilities

Dedicated facilitie~; for the Level D confirmatory diagnostics mission

.

A small pilot-scale fermentation suite

.

A BSL-4 patient isJlation unit

.

A dedicated secure central repository for storage of biological threat agents

.

Field-deployable illvestigative teams and transport isolator capability

Excess surge capi~city to respond to incidents

Adaptive and modular biocontainment laboratory facilities

Office and meetin'~ rooms designed to facilitate multidisciplinary teaming and
communication

4 Infrastructure

Current State4.1

USAMRIID is currentl~ housed in nine buildings; four are research laboratory buildings,

which provide just OVE~r 356,000 gross square feet. One of the two major laboratory

facilities is has been clesignated a National Historic Landmark. The main research

building (Bldg 1425) ~"as constructed in 1970, over 30 years ago. One of the other

permanent research t)uildings was constructed in 1956 and another was constructed in

1958. The newest re5earch building was constructed in 1986; however, it is temporary

construction. The main research building (Bldg. 1425) houses all BSL 4 laboratories
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(the highest containmE!nt level for the most dangerous of infectious diseases) and most

of the BSL 3 to BSL 1 laboratories. USAMRIID currently houses the largest BSL 4

facility in the United States.

By the nature of the wl)rk with highly infectious, often lethal organisms and toxins, the

facility requirements a -e very specialized, requiring high degrees of sophistication for

biological safety of the occupants, biological containment of the agents, and biological

security of the premisE~s. The existing containment laboratories at USAMRIID are based

on concept of design ctnd technology of the 1960s. Likewise the mechanical, electrical,

ventilation, and alarm~. systems are old and increasingly less serviceable. Regulatory

standards in the area~ of animal housing, good laboratory practices, and healthcare

facilities have change~i since the late 1960s. All of these changes require more space to

meet today's standards. While the basic concept of biocontainment has changed little,

the technology and milterial that assures containment have progressed. Significantly

better air handlers, filt ~rs, finishes, monitors and seals are now available.

Even prior to the anthrax bioterrorism attack in the fall of 2001, USAMRIID was

struggling to meet its mission within the current facilities. An effort to develop a facilities

upgrade and recapitalization plan for USAMRIID was begun in September 2000. The

surge in research, development and diagnosis after the anthrax letters incident further

demonstrated the ina(jequacies of the existing facilities and the need to refine the

execution of a master plan to provide modern, appropriately sized laboratory facilities.

USAMRllO's facility shortcomings fall largely into two categories: space and age.

Studies in 1985, and Ilgain in 1986, by the firms of Coli more/Clark Associates and Ross,

Murphy, Finkelstein, 11C., found that USAMRIID needed more space to accomplish its

biological defense research mission. The 1986 study included a finding that:

"There is insuJ'ficient space to adequately house even the current compliment of

personnel, re.5earch and support activities. There is no space to accommodate

recent missio/l enhancements and expansions."
Ross et al 1986

Since these studies, 1he USAMRIID staff has grown by 65 percent, with no addition to

the research space. rhis has been accomplished through reduction in the amount of

space allocated to inclividuals for office and laboratory use, use of temporary building

space, and conversion of hallways in several instances as extended office space for

post-doctoral fellows. A 2002 study conducted by SRA International, Inc. and CUH2A

(High Containment alld Laboratory architects) shows that when benchmarked against
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any other similar labolatory facility, USAMRflD is found to have the least laboratory

space per researcher and the oldest containment facilities.

The existing laborato~1 buildings do not take advantage of the advances in air handing,

computerized control ~;ystems, surveillance, heating/cooling, installed research

equipment, or biological containment. The layout of the laboratories creates

inefficiencies and hampers the work efforts. Modern concepts for laboratory design

associate BSL 4 labor.3-tories with BSL 3 laboratories to allow the researchers to "step

down" from higher containment areas and keep working, without having to enter and exit

the various containme1t areas. Research demands and limited containment space have

forced researchers to :;hare laboratory space. This creates safety problems as well as

efficiency concerns. Because they are working in laboratory spaces where multiple

agents are present, re:;earchers that are studying only one threat agent must be

vaccinated and tested against numerous agents,

Current major facility i~.sues requiring attention include:

...

Additional biolc gical containment laboratories for research

Specialized laboratory space for aerobiology

Additional biocl)ntainment animal facilities

Additional officj~/support space to alleviate overcrowded conditions and to

expand research efforts

Renovation of E!xisting laboratories to incorporate state-of-the-art biocontainment

technology
Renovation of E!xisting mechanical and electrical systems

Force protectio1, operational redundancy, and biological security upgrades.

4.2 Proposed Faci lilies

In early 2001, USAMR liD initiated a study to document its facility requirements and

create a master plan. This effort was undertaken under the supervision of the Army

Surgeon General. The contract team of SRA, International, Inc. and the architectural

firm CUH2A undertook this work. The projections of USAMRIID facility requirements are

based on the appficati()n of current standards of practice for: medical research,

laboratory animals, hecllthcare organizations, and biohazard containment and security.

Where comparisons e>:ist, the needs of USAMRIID were benchmarked against such

Version: 30 April Final 2 29



i1P{!i~ 

H

facilities as the COCo This study reviewed two alternative facility solutions. The results

of the study are sumnlarized below.

There are two scenarios considered in this study. One is an Addition + Alteration and

the other is a Replacement. These two scenarios are facility solutions to both existing

and new mission nee(js of USAMRIID. Under either scenario, USAMRIID is a facility

that is more appropriately sized for the larger scope of efforts to make medical products

for eventual licensure It will execute collaborative, parallel research with a considerably

increased staff, more laboratory space, and more resources. The facility scenarios both

will house the same projected growth in laboratory animals, investigators, supporting

staff and other resourl~es. In fact, each would provide 108,225 NSF of BSL 2, 86,525

NSF of BSL 3, and 3S ,393 NSF of BSL 4 laboratory space. A discussion of the

alternatives and the operational impact resultant from the two facility scenarios follows.

4.2.1 Addition + Alteration

The addition + alteration is the more complex of

the scenarios and ha~; the greatest impact on

the operations of USP,MRIID for the longest

period of time. This i~, also the more costly

scenario. The existin!J relationship of the two

dominant buildings o~erated by USAMRIID is

shown in the graphic ,~ddition + Alteration-1

and these proceeds tllrough 4 distinct phases

depicted on the subsE,quent charts. The first

phase of the construction would be to construct

an addition in the arecl between building 1412

and 1425. This additiJn would decompress a

portion of the existing USAMRIID operational

elements and these elements would vacate

their existing adminis1rative and laboratory

space to move into th3 addition.

Addition+ Alteration-l

Only parts of the exisling activities will fit into the addition. To minimize the adverse

impact on operations, some areas in buildings 1425 will continue to be occupied. The

area of Building 1425 that is vacated will become the first phase of existing space to be

altered. As areas are vacated, they will need to be at least partially decommissioned

(decontaminated priolo to construction worker occupancy). There will be operational

challenges since the illteration work will become a barrier between un renovated existing
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space and the new addition. Importantly, physical security will become more difficult as

construction contract personnel will work in the space between active laboratories.

During the extended period of construction additional personnel will be required for the

security force.

Addition + Alteration-2Upon completion of t1e Phase 1 Alteration, other

activities currently in Building 1425 would be moved

to the renovated seclion and the area, which these

activities vacate, WOL Id become available for

alteration. Again this will create a construction

barrier between operi3ting portions of USAMRIID.

This will continue to ~Iose a risk to laboratory security

and require an increase to the security force. The

existence of the construction barrier will also create

inefficiencies due to ~;plit support operations. A

detailed study will be required to develop a phased

movement plan. It is probable that some operational

elements may be reqJired to move more than once.

For example if glass 1"lash operation is in the

Phase I area, but will not be in the addition, then a

temporary location m3.Y have to be constructed

until the phase that dl)es include glass wash is

accomplished.

~initinn R, Alt~r::ltinn -~

As in previous phase:; of the Addition + Alteration

scenario, another portion of Building 1425 will

become available for occupancy and another

portion of the building will become available for

alteration. In this last element of alteration work

for the construction c()ntractor, the area being

worked on is somewhat isolated and does not

create a barrier separating portions of the

laboratory.

The last section of BL ilding 1425 to be renovated is

the area that houses 'he clinical trials (inpatient

ward) and the contarr inated patient care isolation
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unit. These units are unique and for the period of time that this area is being renovated

USAMRIID will be without this capability.

Addition & Alteration-4

Phase 3
Alt.

Available

The construction of the addition for this

scenario is projected 10 take 33 months. The

operational impact as:)ociated with this

portion of the constru(;tion work will create

numerous security chililenges and most likely

require additional seclJrity force personnel.

Following the constru(:tion of the addition,

each of the alteration phases will take

fourteen months to complete. Between each

construction/alteration phase there will be a

two-month period reqllired to accomplish

commissioning and the relocation/move of

USAMRIID elements. Each of these moves

posses an operational challenge to on-going

research as well as a 5ecurity challenge. In

all, it is estimated that the Addition +

Alteration alternative lJ"ill require eight Rlus

~ to complete. O\ving to the number of

moves that will occur, a complex transition

plan will be required. The execution of this

alternative will be a gr3ater drain on the

USAMRIID operating budget since there will

be more moving contr3cts, longer periods of

disruption and a great3r physical security cost.

4.2.2 Replacement

The Replacement scenario vastly simplifies the impacts on current and future operations

and is less costly. ThE! new replacement building is constructed away from the existing

laboratory. Security CI)ncerns during construction are minimized since the construction

workers are not in the immediate area for current laboratory operations. Unlike the

Addition + Alteration s:::enario, the likeihood of construction related interuptions to

building services (electrical, water, etc.) is eleminated. Transition costs are minimized

since there will be onl~, one move and that will be directly to "final destination" locations

in the new buiiding. The risk of disruption to on-going research and the death of

important biological s~lmples is minimized. Since operations remain as they are until
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relocation and construction personnel are separated from the laboratory, there should be

no additional securit~ force cost.

With the completion cind commissioning of the replacement facility, USAMRIID

operations would relclcate from the old buildings to the new building. This move would

be accompanied by G decompression of USAMRIID operations and an opportunity to

hire needed researchers and support

staff. The decommis3ioning of the old

buildings could proceed in an orderly Replacement

manner, unhampered by operational

concerns.

Exist. Bldg.
1425

The construction of the replacement

facility associated wit1 this scenario is

projected to take 48 r10nths. The

operational impact associated with this

portion of the constru ::tion work is

minimal, since there will be physical

separation of the labcratory from the

construction site. The security impact

and the impact on the operations

budget of USAMRIID will be

significantly less. ThE! overall time

associated with this s::enario is fQyr

~ or half of the acdition + alteration

scenario. This also means that

USAMRIID can execute an expanded

role in biological defense much sooner

under this scenario.

5 Associated (:osts

USAMRIID has a pre~;sing need for facilities to appropriately house its current and future

missions. Based on rnission and staffing analysis, USAMRIID requires facilities of

1,150,200 gross square feet. Table 2 describes the cost build up to support the new

USAMRIID. Costs fcr the Addition + Alteration scheme are only slightly lower that the

total replacement cos:s shown here. Detailed cost data for each can be provided upon

request.
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This projected space i~. benchmarked to CDC space criteria standards as well as other

like internationallaborcuories. Detailed cost estimates for the project are available on

request.

The following cost~ are estimated in addition to construction costs:

0 Cost of faci ity design and studies (Environmental Analysis, Econ. Analysis),

$100,000,000

0 Costs of transitioning to the new building $66,OOO,000

0 Costs of initial outfitting... $14,000,000

None of the above estimates include increased organizational, personnel or operating

costs.
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6 Implementation into the Future Years Defense Plan (FYDP)

The requirement for rE~placement of USAMRIID has not been identified in the FYDP

6.1 Plans for Implementation in the FYDP

Due to the urgent neej for a replacement facility, an accelerated schedule for delivery is

recommended. This ctccelerated schedule would allow for design to overlap with

construction as showr in Figure 9. Design would start in FY 02 and be completed at the

mid-point of FY 04. C Jnstruction on a site preparation package would begin at the

beginning of FY 04.

Accelerated Deliver:r Schedule
2002 2003 2004 2005 2006 2007

I 

Design

Construction

'[
!

33 months

J

6 months-FYOB

..

Mid-point of constru,r;tion

I 

I I ILOffiIlllssioning
FYO3 FYO4 FYO5

4 vears
FY06

FYO7

Figure 9. Accelerated USJ~MRIID construction schedule

6.1.1 Recommended Implernentation of the FYDP

The recommended placement of funding for this project schedule is shown in Table 3.

There are current projE!ctions for expansion of facilities for the National Institute of

Allergy and Infectious Diseases, including a proposed BSL-4 facility to be placed at Fort

Detrick. It may be possible to achieve an economy in satisfying the needs of both

federal agencies (000 and NIH) by evaluating what elements might be built in common,

such as infrastructure for waste decontamination, animal care, logistics, security and

others. The concept 'JIlould be analogous to a consortium arrangement with co-located

facilities that complement each other.
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Table 3. Future Years ()efense Program implementation schedule. All Figures in $000

7 Summary and Conclusions

Few institutions are as important to our nation's biological defense as USAMRIID. Its

work, especially with the ability to respond to the events like the anthrax incident has

been central to the hE!alth of our Armed Forces and now more importantly that of the

nation. No other institution has the capabilities or is positioned to meet potential threats

posed by biological agents used as weapons of mass destruction. It has unique

capabilities such as: a human BSL3 and BSL4 ward, aerosol testing in biocontainment,

containment laborato y capacity, surge diagnostic capacity and FDA required challenge

studies animal testin~1 capacity. Very important to such research, USAMRIID is located

on Fort Detrick in a c()mmunity with a long history of support for medical research and

accessible to the National Institutes of Health campus and other scientific and first

response Federal agE!ncies.

USAMRIIO has a central role in the future of the nations expanding efforts in biological

defense. It has stronl~ existing ties to other federal and private biological research

organizations. These collaborations will expand as almost many research entities

depend on USAMRII[) to fill needs which their respective organizations are incapable of

providing. The COC ilnd NIH, especially NIAIO are particularly strong partners with

USAMRIIO in the effort to provide a system of tiered laboratories for both the

development of biolo!lical defense products and the identification of threat agents.

The facilities that currently house USAMRIID are inadequate due to age and capacity.

The newest laborator{ building which houses most of USAMRIID's containment

laboratories in over tt'i irty years old. It was constructed using the concepts, criteria and

equipment current in 'he late 1960s. Every area of USAMRIID is overcapacity and

borders on unsafe. Modern security and new requirements for anti-terrorism and force
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protection make the e:dsting infrastructure critically non-compliant. The current

USAMRIID facility limi's the dedicated staff in their important work.

Based on an analysis 'that compared USAMRIID's staffing and research workload to other

biological laboratories, a larger, more capable replacement facility is urgently required.

Due to the limitations ()f the existing facilities, the need to maintain current research

efforts and the need tc maintain security over the pathogenic agents, a renovation or

addition and alteration project is not recommended, nor would it be the most cost or time

effective solution to U~;AMRIID's facility problems.
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Appendix A -Fn~quently Asked Questions about USAMRIID

What is USAMRIID's Mission?

USAMRIID fulfills a urlique mission in support of both our armed services and our
homeland security. The mission was established to conduct research on pathogenesis,
diagnosis, prophylaxis, treatment, and epidemiology of naturally occurring infectious
diseases of military importance with emphasis on medical defense against agents
considered potential biological weapons, and highly pathogenic agents that require
special biological cont3inment. USAMRIID conducts research that leads to medical
countermeasures incillding vaccines, therapies, diagnostics, and information to protect
U.S. military personnel against biological threat agents.

This mission includes

.Primary bioterrorism laboratory response for the national capital area (NCA)

.Support to CD~::: as the only other "Level D" bioterrorism preparedness and

response laboratory in the nation capable of handling agents such as smallpox or

viral hemorrha!~ic fevers (Ebola, Marburg, etc.)

.A treatment fa<:ility including the only BSL-4 patient isolation ward in the U.S.

.Research and jevelopment of drugs and vaccines for highly pathogenic agents

.Laboratory per50nnel and expertise in support of the Defense Threat Reduction

Agency's efforts to reduce the threat of spread of biological agents from the

countries of thE! former Soviet Union.

Much of the facilities tllat support this mission are unique and are not duplicated

anywhere in the U.S.

How does USAMRI/C support military readiness?

USAMRIID provides d rect support to military readiness in

.Diagnosing illn3ss to troops stationed in foreign areas. For example, Crimean-

Congo hemorrllagic fever is epidemic in Afghanistan and neighboring countries

.Researching alld developing drugs and vaccines for highly pathogenic agents

that may be encountered by US armed forces.

.Providing patient isolation, medical evacuation, and medical care of service

members that Ilave developed diseases from highly pathogenic agents.

.Providing support and protection for service members encountering biological

warfare or biot!~rrorism agents.
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Can any functions or services provided' by USAMRI/D be out-sourced to private

entities at less costi'

Due to the unique natlJre of the mission and the facilities required for its support, most

functions cannot be OIJt-sourced to private entities. However, some functions are already

out-sourced or are collsidered "extramural" such as the continued clinical trials and

development of drugs and vaccines.

What opportunities E!xist to consolidate medical research operations wit'h other

000 medical researc'h organizations?

Due to the unique natlJre of the mission and the facilities required for its support,

USAMRIID cannot be consolidated with other DoD research organizations. There are

no like units in the Dol). In addition, due to its high target potential as a bioterrorism

preparedness and res)onse laboratory, it should remain isolated from other similar

laboratories to provide redundant capability for response. Note that at BSL containment,

there is some redunda ncy with only one other laboratory (CDC in Atlanta).

What opportunities Exist to consolidate medical research operations with other

NIH medical researcJl organizations?

The work of NtH and LISAMRIID focus on two separate populations -the US civilian

population and the wa1ighter respectively. Over the past year there has been a

convergence of potential infectious disease threats to each population, the method of

exposure, and the risk for each population varies significantly. Collaboration with the

NtH is outstanding. NIH has a presence at Fort Detrick with it National Cancer Institute.

Plans are progressing to place NIH's first BLS4 facility at Fort Detrick. There are

several areas where cl)llaboration will increase as research progress toward product

testing and FDA apprcval.

Do any opportunities exist to capture revenues from customers ,on a reimbursable

basis?

The only currently potential sources of reimbursable revenue come from the customers

that utilize the Special Pathogens Sample Testing Laboratory (SPSTL), which conducts

diagnostic analysis of IJnknown samples suspected of containing a biological threat

agent. Potential customers for this service include the FBI, Secret Service, and other

related federal agencies. The SPSTL has traditionally been a very minor part of the
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mission of USAMRIID prior to September 11, 2001. The majority of the funding received

by USAMRIID is deriv9d from core DoD R&D funding.

Can some or all of tl;'e USAMRIIO's work be shifted to universitiE!S?

There are several uni\ersities that have notable basic research programs with

outstanding research :;cientists. The work in universities tends to be basic research.

There are few institutions that have the necessary containment laboratory facilities,

security, logistics SUP~lort, animal facilities or ability to sustain operations. Containment

laboratories that do exist are small. There is also significant concern about the

dispersion and access to highly pathogenic agents at multiple locations.

How much space does USAMRIID currently occupy?

356,000 gross square feet at Fort Detrick (status quo).

old.
The facilities are 25 to 55 years

What is USAMR/lD's current space requirement?

USAMRIID space neecjs have grown for several reasons. Natural growth of programs

increased complexity (If scientific endeavors and technology, regulation of biomedical

research including lab()ratory animal care regulations, newer engineering and space

criteria changes, increase in complexity of building system components, new Anti-

terrorism/Force Protection and other security requirements and a large increase in

required animal care s:>ace all requiring a total of 1,150,000 gross square feet.

Does USAMRIID's new facility need to remain in the national capital area?

Yes. Due to environml~ntal impact requirements and general public opposition to new

high-level biological containment facilities such as USAMRIID, the facility should be

developed at Fort Detr ck, Maryland, where high level biological containment facilities

have been housed sin<:e WWII.

Is it cost-effective to relocate U5AMR//D to areas outside of the NCA?

No. For the reasons st;3ted above, the facilities should be developed at Fort Detrick,

Maryland. In addition, Ihe existing facilities are unique and would be expensive to

relocate and the role or USAMRIID in providing response to bioterrorism for the NCA

requires close proximity to the NCA.
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Appendix B -GI Dssary

AIT -Aeromedical Isolation Team -a unit of USAMRIID that can transport
patients safely back to USAMRIID for care and treatment

AAALAC -Association for the Assessment and Accreditation of Laboratory
Animal Care

Biosafety Leve I 1 -4

BW -Biowarfare

CDC -Centers for Disease Control

DO Form 1391 -The basic programming document used to develop military
construction projects

.

DARPA -Defel1se Advanced Research Projects Agency

.

DASD CBD -The Deputy Assistant to the Secretary of Defense for Chemical and

Biological Defe nse

DOE Departrrlent of Energy

FDA -Food anlj Drug Administration

Future Years Cefense Program (FYDP) -The official document that summarizes
forces and resources approved by the Secretary of Defense.

Joint Vaccine .llcquisition Program (JV AP)

Level D Diagncostic Reference Laboratory -Level D laboratory designation is the
highest level of confirmatory biological diagnostic capability that possesses the
expertise to dejrnitively diagnose an unknown agent.

MBDRP -DoD's Medical Biological Defense Research Program

MIDRP Medical Infectious Disease Research Program

NCA -National Capitol Area

NIAID -Nationcilinstitute of Allergy and Infectious Diseases.

NIH National I nstitute of Health

SPSTL -Special Pathogens Sample Testing Laboratory

USAMRIID -Urlited States Army Research Institute of Infectious Diseases

USDA -United States Department of Agriculture
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